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ABSTRACT 
Cleaning and disinfecting procedures for soft contact 
lenses employing 3% and 6% hydrogen peroxide were evalu¬ 
ated against Candida parapsilosis and Aspergillus niger. 
D values for both concentrations of commercially prepared 
hydrogen peroxide were computed from a geometric regression 
of the survival data. 
It was demonstrated in those experiments utilizing a 
soft contact lens to deliver the microbiological inoculum 
that 6% hydrogen peroxide was at least twice as efficient 
as 3% hydrogen peroxide in decreasing the bioburden of the 
inoculated lenses. 
V 
OBJECTIVES 
1. To determine the effects of precleaning on disinfec¬ 
tion of soft contact lenses by hydrogen peroxide. 
2. To determine the efficiency of commercial preparations 
of 3% and 6% hydrogen peroxide as disinfecting agents 
for soft contact lenses. 
3. To establish "D" values for both 3% and 6% hydrogen 
peroxide employing Candida parapsilosis and Aspergillus 
niger which demonstrate increased resistance to this 
chemical disinfectant. 
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CHAPTER I 
INTRODUCTION 
The current sophistication in technology and the 
advent of synthetic materials such as teflon and acrylics 
have resulted in innumerable advances in the field of 
medical devices and materials. Inventions such as arti¬ 
ficial heart valves and mechanical kidneys, which may have 
existed in the realm of science fiction less than twenty 
years ago, are currently being used and updated with an 
ever increasing frequency. 
Prior to the marketing of new items and substances, 
the manufacturer must satisfy rigorous criteria delineated 
by the federal government, thus minimizing toxicity or 
risk of trauma to the consumer. Not only the mechanical 
integrity of medical and surgical devices must come under 
scrutiny, but also the potential of such instrum.ents, 
equipment or devices to transmit infection must be con¬ 
sidered. An unsterile or septic artificial heart valve 
inserted into a patient could be potentially as fatal to 
the recipient as the non-functioning valve which it was 
designed to replace. 
Spaulding (1978) categorizes medical and surgical 
devices into three major groupings. Critical items, those 
of greatest risk in the transmission of infection, are 
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items which are either introduced directly beneath the sur¬ 
face of the body or attached to another object with is. By 
invading the body's primary barrier against sepsis, such 
items are potentially the most hazardous. Hypodermic needles, 
syringes, scalpel blades, transfer forceps, cardiac catheters, 
etc. are all examples of critical items. It is only logical 
that such items be sterile, free from all microorganisms, 
when used. 
The second category, the semi-critical items, includes 
those devices which make direct contact with the mucous 
surfaces, yet do not penetrate beneath a body surface. 
Fiberoptic scopes such as bronchoscopes and colonoscopes, 
urinary and nasogastric catheters, thermometers and contact 
lenses are examples of semi-critical items. Any kind of 
irritation or compromise in the integrity of a mucous 
membrane could suddenly allow for the entrance of micro¬ 
organisms hence the transition of a semi-critical device 
into the realm of the critical devices. This is of primary 
importance when considering the so-called compromised 
patient such as the patient on immunosuppressive therapy 
(Schwartz, 1970). Although it is not necessary in most 
cases that the semi-critical device be totally free from 
microorganisms, it is imperative that it be at least free 
from pathogenic agents. The differentiation between 
pathogens and non-pathogens becomes somewhat m.ore complex 
and nebulous when dealing with the immuno-compromised 
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patient. In such cases, the introduction of any micro- 
organisms, whether or not they are normally considered to be 
saprophytic, presents a potentially hazardous and possibly 
fatal situation. 
ihe third category of medical device encompasses those 
items which either do not make direct contact with the 
patient or, if they do, only with unbroken skin. These 
devices are considered to be non-critical. Face masks, 
humidifiers, rebreathing bags, etc. can be found in this 
grouping. Again, although the only major disinfection 
requirement for non-critical items is the removal of path¬ 
ogenic microorganisms, the concept of pathogenicity is once 
again clouded by the possibility of immunosuppression and 
reverse isolation. 
Whether or not a particular item fits exactly into any 
of the three general categories, circumstances may exist 
which prohibit sterilization or disinfection by conventional 
means: steam under pressure or ethylene oxide gas. Due to 
the possibility of residual toxicity even ethylene oxide 
may present some problems (Federal Register, 6/23/78). The 
alternative, therefore, is disinfection or sterilization of 
materials by chemical m.eans. A dilemma exists also in the 
sphere of chemical sterilizing and disinfecting agents. 
How does one choose a chemical which is capable of micro¬ 
biological lethality yet poses minimal toxicity to the user 
and minimal effect to the device being treated? 
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Such careful surveillance of medical and surgial equip¬ 
ment extends beyond the hospital environment and into the 
home. With the mobility of partially debilitated patients, 
it is not unusual to find items such as urinary catheters, 
syringes and respirators in the home. Among such medically 
related items which are more apt to be found in the home 
than in the hospital environs are the contact lenses. With 
the advent of new hydrophyllic or so-called "soft contact" 
lenses, the need for a simple inexpensive, non-toxic disin¬ 
fecting system has become necessary (Rauschl and Rogers, 
1978). This is especially true when soft contact lenses 
are used as bandage lenses which necessitates prolonged 
contact with the conjunctival surface. The high water con¬ 
tent of soft contact lenses and the high probability of 
foreign organisms adhering to the lens surface increases 
the risk of alteration of the conjunctival microflora and/ 
or infection (Rauschl and Rogers, 1978). Although some of 
these lenses can be disinfected by simple heating techniques, 
there are those whose structural and optical quality are 
disrupted by such manipulations (Gasset et al, 1975; 
Busschaert et al, 1978). 
Hydrogen peroxide (H2O2) has been suggested as a chem¬ 
ical disinfecting agent for those contact lenses which 
cannot be disinfected by heat. Even though some chemical 
substances are available for lens disinfection (Norton 
et al, 1974; McBride and Mackie, 1974), the toxicity and 
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economic feasibility for most have yet to be fully explored. 
A system using commercial preparations of 3% hydrogen 
peroxide is currently being marketed in Canada and Great 
Britain. Due to the rigorous guidelines set forth by the 
Food and Drug Administration, however, this country has not 
yet adopted the use of hydrogen peroxide for the disinfec¬ 
tion of hydrophyllic contact lenses. 
This study evaluates the disinfecting capability of 
commercial preparations of both 3% and 6% hydrogen peroxide 
and their applicability to the disinfection of the hydro¬ 
phyllic contact lenses. 
CHAPTER II 
REVIEW OF THE LITERATURE 
Hydrogen peroxide, H2O25 was first described as a 
chemical compound by Louis-Jaques Thenard in a July 1818 
report to the Paris Academy of Sciences. This substance, 
which Thenard initially believed to be "oxygenated acids" 
was, as he later discovered, a new compound (Schumb et al, 
1955). The use of hydrogen peroxide as a disinfecting 
agent is not novel and was first introduced into medical 
practice by Richardson in 1856 (Schumb et al, 1955). The 
use of hydrogen peroxide as a treatment for a myriad of 
clinical syndromes was not based on scientific principles. 
Weak aqueous solutions of hydrogen peroxide are sometimes 
used to disinfect wounds. Enzymes released from blood and 
tissues, especially the enzyme catalase, tend to decompose 
the peroxide thus decreasing its efficiency (Jones, 1969). 
In 1883, Schrodt published a paper discussing the use 
of hydrogen peroxide in the preservation of milk (Ito et al, 
1973). Heinemann (1913) discussed the germicidal efficiency 
of commercial preparations of hydrogen peroxide for the 
preservation of milk and water. Recently this compound 
has been proposed for food preservation and packaging 
(Cerf and Metro, 1977; Swartling and Lindgren, 1968; Ito 
et al, 1973). Hydrogen peroxide has even been suggested 
as a possible disinfecting medium for spacecraft isolates 
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(Wardle and Renninger, 1975). 
Historically, the major obstacle for using hydrogen 
peroxide as a disinfecting agent was its relative insta¬ 
bility in the presence of heat and light. Early prepara¬ 
tions of hydrogen peroxide prepared from modifications of 
Thenard’s initial process of reacting dilute acid with 
barium dioxide yielded a product with a limited shelf life 
and a marked ability to decompose in the presence of heat 
and light CSchumb et al, 1955). 
Within the last thirty years, however, an electro¬ 
chemical process has been employed which yields pure prep¬ 
arations of hydrogen peroxide with a marked stability and 
prolonged shelf life (Schumb et al, 1955), Spaulding (1978) 
reported that a number of randomly purchased samples of 3% 
and 6% commercially prepared hydrogen peroxide were exposed 
to elevated tolerances of heat and light as well as pro¬ 
longed exposure to ambient atmospheric conditions with 
little or no effect to the solutions and their capacity 
for disinfection. This stability under adverse conditions 
would seem to negate any former prejudices to the use of 
hydrogen peroxide due to its instability. Ito et al (1973) 
indicated, as well, that organic material has no effect on 
the action of hydrogen peroxide, providing it is free from 
catalase. Schumb (1955) listed the advantages of hydrogen 
peroxide as its low tissue toxicity, innocuous products of 
decom.position, nonallergenic properties, solubility in 
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tissue fluids, nonstaining characteristics, cleansing action, 
relative inexpense and relative painlessness. Among the 
disadvantages are the slowness of action, the high surface 
tension and the ability to be inactivated by tissues. 
The mechanism of action of hydrogen peroxide as a 
disinfecting agent is not fully understood. Spaulding et al 
(1978) noted that many reports in the literature suggest 
that the action of hydrogen peroxide is not due to the 
molecule itself, but rather to the presence of free radicals 
which occur in the decomposition of hydrogen peroxide. This 
formation of active radicals may occur in the presence of 
catalyzing metals such as Cu*"^ or Fe’*"*’. Guzmann-Baron et 
al (1952) stated that the hydrogen peroxide most probably 
inhibits the SH enzymes, especially those enzymes which 
require -SH groups for activity e.g. papain. 
Decomposition of hydrogen peroxide under normal cir¬ 
cumstances yields water and oxygen (Schumb et al, 1955). 
2 H202->2H20 + O2 
In the presence of catalyzing metals such as Cu'^'^’or Fe’*”^, 
however, a hydroxyl radical (-0H) is generated. 
Fe++ + H2O2 Fe+++ + OH + OH" 
It has been hypothesized (Spaulding et al, 1978) that it 
is the hydroxyl radical which is primarily responsible for 
the disinfecting ability of hydrogen peroxide. Yoshpe- 
Purer and Eylan (1968) reached a similar conclusion in a 
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study of hydrogen peroxide as a potential water sterilizing 
agent. They further postulated that in water free from 
added ferrous or cuprous ions, the catalysis of the hydro¬ 
gen peroxide decomposition is brought about by trace metals 
contained within the microorganisms themselves. Hence, in 
pure water, devoid of metal ions, hydrogen peroxide is 
stable and does not form free radicals. 
Another theory concerning the possible mechanism of 
hydrogen peroxide is the potential formation of a superoxide 
radical (O2 ) and that this is the actively reacting sub¬ 
stance or in some way generates the actively reacting entity 
(Fridovich, 1978; Guzmann-Baron et al, 1968). 
Although the mechanism for the disinfection of materials 
by hydrogen peroxide remains somewhat enigmatic, it does 
appear to work. Toledo et al (1973) used 15% to 20% prep¬ 
arations of hydrogen peroxide to inactivate various spore¬ 
forming bacteria. Buchen and Marth (1977) utilized 2%, 4% 
and 6% solutions of hydrogen peroxide prepared from a 30% 
stock solution to inactivate conidiospores of two Aspergil¬ 
lus species. Cerf and Metro (1977) studied the effects of 
hydrogen peroxide at elevated temperatures on spores of 
Bacillus lichenformis. Similar studies were performed by 
Swartling and Lindgren (1968) and Ito et al (1973). These 
studies were performed mostly on sporeforming microorganisms 
in a menstrum of hydrogen peroxide which had been diluted 
out from a 30% stock solution to which no stabilizing agents 
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had been added. 
Studies on vegetative bacteria using dilutions from a 
30% stock solution were done by Campbell and Dimmick (1966) 
who studied the effects of 3% hydrogen peroxide of the 
viability of Serratia marcescens. Yoshpe-Purer and Eylan 
(1968) used dilutions of hydrogen peroxide on strains of 
Escherichia coli, Salmonella typhi and Staphylococcus 
aureus. According to Spaulding (1978), "D" values were 
determined on a number of vegetative and sporeforming 
organisms using commercially prepared 3% hydrogen peroxide 
containing stabilizing agents. This last study done by 
Turner at the V/arner-Lambert Research Institute was the 
basis for plans to utilize hydrogen peroxide as a disin¬ 
fecting solution for soft contact lenses. Gasset et al 
(1975) performed a rough evaluation of 3% hydrogen peroxide 
as a disinfecting medium for the Softcon hydrophyllic con¬ 
tact lens and found it to be satisfactory. 
CHAPTER III 
METHODOLOGY I 
D Values 
In order to assess the disinfection potential of hydro 
gen peroxide, it was necessary to establish the survival of 
microorganisms for a determined time period in the presence 
of hydrogen peroxide. This is most easily done by determin 
ing survivor curves from which "D" values can be calculated 
A "D" value or decimal reduction time has been defined by 
Stumbo (1968) as "the time required at any temperature to 
destroy 90% of the spores or vegetative cells of a given 
organism" or the "number of minutes required for the sur¬ 
vivor curve to tranverse one log cycle". Mathematically 
this phenomenon can be described by the following equation: 
n 1_ 
(log a - log b) 
In the above equation, "a" represents the initial popula¬ 
tion and "b" represents the survivor population after 
exposure time "t". 
The survivor curve relates the number of surviving 
organisms with heating time when lethal heat is employed 
or the number of surviving organisms with exposure time 
when chemical agents are employed. Graphically (Figure 1) 
the survivor curve is the y-axis plot of the logarithm of 
the number of organisms surviving the heat treatment or 
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Figure 1. HYPOTHETICAL FOR ORGANISM "X" 
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chemical exposure vs. the equivalent heating time or ex¬ 
posure time on the x-axis (Pflug and Schmidt, 1968). The 
reaction is a first order bimolecular reaction in which "D" 
represents the reciprocal of the slope of the survivor 
curve. 
Delineation of a D value determined at a specific 
temperature is denoted by a subscript with the lethal tem¬ 
perature employed. A D value established for a particular 
organism at a given temperature might therefore look like 
this: ^250 Staph aureus (NIH 15), thus denoting the 
specific organism and the specific Fahrenheit temperature. 
This notation can also apply to chemical D values using the 
concentration of the chemical agent as the subscript, hence 
a D value for A. niger in 6% hydrogen peroxide might be 
denoted as D0^ for A. niger in H2O2. 
Preparation of Organisms 
Initial work done by the Food and Drug Administration 
and the Warner-Lambert Research Institute found that two 
of the most resistant organisms to disinfection by hydrogen 
peroxide were Candida parapsilosis and Aspergillus niger. 
A) Cells of Candida parapsilosis (WLRI 016) were inocul¬ 
ated into a 500 ml screw cap Wheaton bottle containing 250 
ml of Sabouraud dextrose broth (Difco) which was placed on 
a rotary shaker and incubated at 26°C for three days. 
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Figure 2. THREE NECK FLASK APPARATUS 
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Figure 3. MODIFIED FLASK APPARATUS FOR "D” DETERMINATIONS 
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Subsequent to incubation, ten milliliter aliquots were 
withdrawn from the Wheaton bottle and transferred into 
sterile 16 x 100 mm screw cap culture tubes (Kimax). The 
cells were washed three times with sterile phosphate buffer 
(Standard Methods) by centrifugation at 3500 rpm in an 
International model HT centrifuge. After discarding the 
supernatant fluid from the final wash, the cells were 
pooled. The resultant yield as determined by counting 
chamber (American Optical Neubauer ruled) was approximately 
9 
10 cfu (colony forming units) per ml. 
B) Aspergillus niger spores were obtained from the Warner- 
Lambert Research Institute. Conidiospores were inoculated 
into Roux bottles containing Malt agar (Difco) slants. 
The entire surface of the agar was seeded. After incubat— 
26 C for ten days, the confluent mat of conidiospores 
was scraped from the surface growth with a glass curette 
fashioned from 3/8 inch diameter glass tubing. 20 ml of 
phosphate buffer was added to the bottles to facilitate 
removal of the spores. The spore suspension was then 
f^il'tsred through several layers of sterile gauze and trans¬ 
ferred into sterile 16 x 100 mm plastic culture tubes. The 
spores were washed three times with sterile phosphate buff¬ 
er by centrifugation at 5000 rpm in an International model 
HT centrifuge. After discarding the supernatant from the 
final wash, the spores were transferred to a single tube 
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and refrigerated. The final spore crop as determined by 
8 
counting chamber was approximately 10 colony forming units 
per milliliter. 
Precleaning 
Since one objective of this investigation was to test 
the disinfecting capability of 3% and 6% hydrogen peroxide 
on bioburdened lenses, that is lenses which had been inoc¬ 
ulated with microorganisms, it was decided that a precleaned 
lens would be used as a transport mechanism for the micro¬ 
biological inoculum. 
Initially the effects of precleaning on the lens had 
to be predetermined experimentally. Twelve lenses were 
used for this test. The procedure was subdivided into 
four test groups of three lenses each. Individual lenses 
for each test group were blotted dry on sterile filter 
paper, placed into a sterile petri dish and inoculated on 
each side with 0.1 ml of the washed cell suspension of 
Candida parapsilosis. The lenses were then allowed to 
stand in the pool of inoculum for thirty seconds prior to 
any further manipulation. 
The first group of lenses, the control group, was 
transferred directly to milk dilution blanks (Pyrex) con¬ 
taining 99 ml of sterile phosphate buffer. Serial dilutions 
were made and 0.1 and 1 ml aliquots transferred to petri 
dishes for pour plating with Sabouraud dextrose agar (BEL). 
18 
All dilutions were performed in triplicate and the geometric 
mean computed. 
Each of the second group of lenses was transferred 
after inoculation, convex side down, to the palm of a 
sterile gloved hand containing two drops of a commercial 
lens cleaning solution. Preflex (Burton-Parsons). Two 
additional drops of cleaner were placed into the concave 
side of the lens. The lens was then rotated between the 
palm of one hand and one finger of the other hand in a 
circular motion for ten seconds. After Preflex treatment, 
the lenses were transferred aseptically by forceps (Milli- 
pore) to sterile dilution blanks and appropriate dilutions 
were plated in triplicate. 
Each of the third group of lenses was transferred 
after inoculation to a sterile gloved hand and each side 
of the lens rinsed with a commercial lens rinsing solution, 
Lensrins (American Optical), for five seconds. Lenses were 
transferred to dilution bottles and plated as indicated 
above. 
The final group of lenses was first cleaned with 
Preflex cleaner and then rinsed with Lensrins using the 
above procedures. Following the cleaning and rinsing 
procedure, the lenses were likewise transferred to dilution 
blanks and plated. 
This procedure was performed once with AOSOFT lenses 
and once with SOFTCOIJ lenses. All of these lenses were 
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supplied by Warner-Lambert. The results of the precleaning 
experiment appear in Table 1. 
Discussion of Precleaning 
In order to establish the initial bioburden to the 
lenses, dilutions of the washed cell suspension of Candida 
parapsilosis were plated in triplicate by pour plate tech¬ 
nique and a geometric mean taken of the triplicate counts. 
This appears in Table 1 under the heading: Inoculum. Thus 
the total lens inoculum was approximately 2.8 x 10 for the 
AOSOFT lenses and 4 x 10^ for the SOFTCON lenses. 
Comparing the buffer control series with the initial 
inoculum, one can see that there is a discrepancy of slight¬ 
ly less than one log. These organisms apparently remain 
behind in the petri dishes as excess fluid drops when 
transfer of the lenses to the dilution blanks is made. 
In the case of the Preflex and Lensrins treated lenses, 
there is about a one log reduction of organisms in each 
case. The combined use of Preflex and Lensrins results in 
about a two log reduction of organisms. 
It may be concluded, therefore, that although pre¬ 
cleaning and rinsing can be useful in removing microorgan¬ 
isms from the lenses, the procedure does not result in 
total removal of microorganisms in the presence of a large 
bioburden. 
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TABLE 1. COMPARISION OF PRECLEANING OF SOFTCON AND 
AOSOFT LENSES INOCULATED WITH CANDIDA 
PARAPSILOSIS USING PREFLEX, LENSRTnT"AND A 
COMBINATION OF PREFLEX AND LENSRINS 
Mean CFU/ml 
Aosoft Softcon 
Buffer control #1 5.9 X 10^ 1.1 X 10® 
#2 4.9 X 
LO o
 
1—1 3.6 X 
LO 0
 
1—1 
#3 4.9 X 
LO o
 
1—
1 5.1 X 10' 
Preflex #1 3.7 X 10*^ 5.6 X 10^ 
#2 1.2 X 
LO o
 
1—1 1.9 X 10^ 
1.1 X 
LO o
 
1—1 8.1 X 10^ 
Lensrins n 9.7 X io3 3.2 X 
LO 0
 
1—1 
#2 9.9 X 10“* 9.7 X 10** 
#3 2.6 X 
0
 
1—1 2.6 X 
C
O
 0
 
1—1 
Preflex S 
Lensrins #1 2.5 X 10^ 3.0 X 
C
O
 0
 
1—1 
1.5 X 10^ 5.9 X 
C
O
 0
 
1—1 
#3 1.5 X 10^ 4.1 X 
C
O
 0
 
1—1 
Inoculum 1.4 X 10’^ 2.0 X 10^ 
Lens Inoculum 2.8 X 
C
O
 0
 
1—
1 4.0 X 10® 
CHAPTER IV 
METHODOLOGY II 
D Value Determinations 
Survivor curves for Candida parapsilosis were per¬ 
formed using both 3% hydrogen peroxide (Lensept: Warner- 
Lambert) and 6% hydrogen peroxide (Clairoxide: Clairol). 
Forty five milliliters of hydrogen peroxide were poured 
into a sterile, plugged, flat bottom, 150 ml wide neck 
evaporation flask (Pyrex) containing a one inch magnetic 
stirring bar (Figure 2). The flask was placed on a Fisher 
Versamix and maintained at speed #4 throughout the testing 
period. This speed kept the organisms in a uniform sus¬ 
pension without splashing. A five milliliter inoculum of 
the washed cell suspension of Candida parapsilosis was then 
added to the flask. Samples were withdrawn via pipette 
at intervals designated in Tables 2 and 3, Aliquots with¬ 
drawn at each time period were transferred to dilution 
blanks containing sufficient catalase (U.S. Biochemical) 
to inactivate the hydrogen peroxide (2000 units/ml for the 
&% and 1000 units/ml for the 3%). Catalase was allowed to 
react for approximately one minute prior to making further 
dilutions. All dilutions were plated in triplicate by pour 
plate technique in Sabouraud dextrose agar (BBL). A geo¬ 
metric mean was taken for the triplicate plates. All 
plates were incubated at 26° for four days prior to 
21 
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counting. Initial trials indicated best growth at 26°C. 
The results of these preliminary D values appear in Tables 
2 and 3. Graphic representation of these tables appear in 
Figures 4 and 5. 
The final series of D values was performed using hydro- 
phyllic contact lenses as the transport mechanism for the 
inoculum into the test flask. The experimental procedure 
for both the Candida parapsilosis and the Aspergillus niger 
tests was identical. AOSOFT lenses were blotted dry on 
sterile gauze and aseptically transferred to sterile petri 
dishes. A 0.1 ml of inoculum of the harvested organism 
suspension was delivered to each side of the lenses. The 
lenses remained in the pool of inoculum for five minutes. 
Each lens was then transferred to the palm of a sterile 
gloved hand containing two drops of preflex cleaner. Two 
additional drops of Preflex were dispensed onto the lens. 
The lens was then cleaned by rubbing in a circular motion 
between the palm of one hand and the index finger of the 
other. Following the cleaning procedure, one lens was 
transferred to a sterile, plugged, 150 ml flat bottom 
evaporation flask containing 100 ml sterile phosphate buffer 
and a magnetic stirring bar. This flask was placed on a 
magnetic stirring apparatus and treated in a similar fashion 
to the test flasks. The flask containing the phosphate 
buffer served as the experimental control. The other lenses 
were transferred into identical flasks containing either 
23 
Lensept (3% H2O2) or Clairoxide (6% . All flasks were 
positioned on magnetic stirrers set at medium speed prior 
to the addition of the inoculated lenses. The speed was 
set so as to insure maximal dispersion of the organisms 
throughout the test solution without splashing onto the 
walls of the flask. 
At the time of inoculation and at predetermined inter¬ 
vals, aliquots were removed from the test flasks by pipette, 
inactivated with catalase (U.S. Biochemical), diluted and 
plated in triplicate in Sabouraud dextrose agar. Aliquots 
were removed from the control flask at the time of inocula¬ 
tion and following the time interval of the longest test 
sequence. 
End point determinations were performed by transferring 
the lens, after a designated period of time, into a 25 x 
150 mm culture tube with metal closure (Bellco) containing 
15 ml Sabouraud broth (Difco) with sufficient catalase to 
inactivate 1 ml of the Clairoxide or Lensept. End points 
on the fluid in the flasks were performed by transferring 
10 ml of the fluid from the flask into a 50 x 138 mm culture 
tube with metal closure (Bellco) containing 20 ml of 1.5X 
Sabouraud broth with catalase. 
The hydrogen peroxide in each case was inactivated 
with a slight excess of catalase. Direct plating of one 
milliliter aliquots necessitated addition of diluted catal¬ 
ase directly to the petri dishes. Dilutions were made so 
24 
that an excess of 1 unit of catalase was used to inactivate 
1 micromole of hydrogen peroxide. 
Cultures were read after 4-6 days incubation at 26°C. 
Final cultures of fluids and lenses were incubated for 
seven days. Geometric means for the triplicate plates 
were established and listed in Tables 4-10. Graphic repre¬ 
sentations of the survivor curves can be found in Figures 
6-9 . The lens and 10 ml of fluid from the control flask 
were treated in an identical manner to the lenses and 
fluids from the test flasks in order to provide a positive 
endpoint control. 
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Table 3. SURVIVAL OF CANDIDA PARAPSILOSIS IN 3% 
HYDROGEN PEROXIDE (LENSEPT) 
Geometric Mean #CFU/ml 
Time 
Minutes Test §1 Test Test #3 
0 5.0 X 10® 3.3 X 10® 3.6 X 10 
15 1.5 X 
C
D
 O
 
1—
1 9.7 X 
L
O
 o
 
1—
1 6.0 X 10 
30 4.2 X 
L
O
 O
 
1—
1 3.6 X 
L
O
 o
 
1—
1 2.1 X 10 
45 2.1 X 
L
O
 o
 
t—
1 1.4 X 
L
O
 o
 
1—
1 8.2 X 10 
60 7.0 X 10*^ 5.3 X 10^ 2.6 X 10 
90 6.6 X 
C
O
 o
 
1—
1 2.8 X 
C
O
 o
 
1—
1 1.0 X 10 
Computed "D" by geometric regression: 29.5 minutes 
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Figure 4. ^3% C. PARAPSILOSIS WITHOUT LENS 
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« 
Figure 5. Dg^ FOR C. PARAPSILOSIS WITHOUT LENS 
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TABLE 8. SURVIVAL OF ASPERGILLUS NIGER WITH LENS IN 
3% HYDROGEN PEROXIDE (LENSEPT) 
Geometric Mean #CFU/ml 
Time 
(Minutes) Test #1 Test #2 Test §3 
0 9.8 X 10^ 1.2 X 10^ 1.3 X 10^ 
2 5.2 X 10^ 3.0 X 10^ 
4 3.3 X 10^ 1.2 X 10^ 
6 5.4 X 10^ 4.2 
1—
1 0
 
rH
 
X
 
10 *2.6 X 10^ 1.4 X 10^ *<10 
15 * <10 *<10 *<10 
20 *<10 
"D’’ 9. by regression = 3.2 minutes 
O 0 
*<20 colonies per petri dish 
TABLE 9. ENDPOINT DETERMINATIONS FOR ASPERGILLUS 
NIGER WITH LENS IN 3% HYDROGEN PEROXIDE 
(LENSEPT) 
Time 
(Minutes) 
0 
Test #1 
9.8 X 10^ 
Test #2 
1.2 X 10^ 
Test i^3 
1.3 X 10 
60 
90 
120 
F(-) 
L(-) 
F(-) 
L(-) 
F(-) 
L(-) 
F = 10 ml residual fluid 
L = Lens 
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TABLE 10. SURVIVAL OF ASPERGILLUS NIGER WITH LENS 
IN 6% HYDROGEN PEROXIDE (CLAIROXIDE) 
Geometric Mean #CFU/ml 
Time 
(Minutes) Test #1 Test #2 Test #3 
0 2.6 X 10^ 2.6 X 10*^ 3.0 X 10 
1 3.0 X 10^ 3.1 X 10^ 5.9 X 10 
2 3.2 X 10^ 
1—
1 O
 
1—
1 
X
 
c
n
 • 
C
O
 5.1 X 10 
3 
t—
1 O
 
1—
1 
X 
1—
1 • 
1—
1 *1.6 X 10^ 2.2 X 10 
4 *<10 * <10 * <10 
"D"g5, by regression = 0.9 minutes 
*<20 colonies per petri dish 
4 
3 
1 
1 
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TABLE 12. COMPARISON OF D VALUES FOR SURVIVOR 
CURVES USING CONTACT LENS TO DELIVER THE 
INOCULUM 
^2^ parapsilosis = 27.4 minutes 
^0^ C. parapsilosis = 12.9 minutes 
^3% niger = 3.2 minutes 
^6% —* 3 minutes 
CHAPTER V 
DISCUSSION OF D VALUES 
The initial series of survivor curves (Figures 4 and 
5), performed without the lenses, indicated that although 
the 3% hydrogen peroxide curves seemed to follow a fairly 
straight line, the 6% survivor curves were spread over a 
broad range. By computing a geometric regression line 
for both the 3% and 6% data points, there appeared to be 
no advantage in using 6% hydrogen peroxide over 3% as a dis- 
irifscting medium. Samples of the 6% ^2^2 sent to a 
^sfsrence lab to determine if the 6% hydrogen peroxide 
had not deteriorated. 
The final series of determinations utilizing the 
AOSOFT lenses to deliver the inoculum indicated that the 
6% hydrogen peroxide is at least twice as effective a 
disinfecting agent as the 3% hydrogen peroxide (Table 12). 
Additional studies must be performed to determine the 
action of hydrogen peroxide on the integrity of the various 
soft contact lenses themselves. A protocol must also be 
developed for the removal of hydrogen peroxide from the 
lenses after disinfection. 
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